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Papers  presented  at  Advisory  Group  for  Aerospace  Research  and  Development 
(AGARD)  Symposium  on  Software  for  Guidance  and  Control 


Background.  On  7-10  May  1991,  the  S2nd  Sympoalum  of  the  Giidanoe 
and  Control  Ranet  of  AGARO  waa  held  In  Theaaalonild,  Greece.  Software  la 
increasingly  important  in  guidance  end  control  ayatema.  While  embracing 
awidarangeofaoftware,  in  many  caaaa  It  l«  tha  pacing  Itam  In  davalopment. 
Guidance  and  control  aoftware  emphasisea 

•  High  integrity  conatderationa 

•  Hard  real-time  conatrainta 

>  impljeationa  of  a  still  evolving  hardware  and  ayatama  architactura 

•  Need  to  meet  delivery  achedulea  with  high  productivity  under  the 
conatrainta  of  oneroua  cuatemer  requirementa  for  documentation  and 
visibility  in  light  of  strong  defenaa  and  airworthineaa  standarda  and 
requirements. 

Since  much  guidance  and  control  aoftvrare  ia  required  earty  in  tha  flight 
testing,  time  schedules  art  frequently  short.  Typically,  software 
development  ie  undertaken  in  the  context  of  stiU-evoMng  requirements  and 
developing  program  phaaae. 

This  aympoaium  covered: 

•  Qenerai  requiremente  on  the  eofhMre 

High  Integrity,  real-time  performaiKse,  aoftware  sizing  and 
estimating,  productivity,  influence  of  hardware  architecture, 
quality,  security.  fauH  tolerance,  and  configuration  management 
starxlarda 

«  Software  requiremente  capture 

Specification  methods,  formal  languages  (a.g..  VOM.  Z), 
interaction  with  simulation  gnd  animation,  graphical  taohniquet, 
and  high  level  test  specification 

•  Oacign  methods  and  support  envtronmenta  for  reaf-tbne  software 

Commercially  available  tools  and  methods  for  (e.g.,  Yourdon, 
SAOT,  Jackson),  other  cunent  methods, 
comprahsnsive/Integratad  toolsets,  application  domain  oriented 
techniques,  real-time  ieeuaa,  teat  specification  generation, 
transformation  techniques,  and  support  environments  (e  g., 

APSEa,  IPSEs) 

•  Codhtg  technlquea 

High  level  languages  (e.g.,  Ada),  object  oriented  languagea, 
requirements  for  high  integrity,  aoftware  for  distributed 
prooeetors,  and  coding  for  knowledge  baaed  systems 

•  VarMcsiion  validation  and  oartffleaflion 

Testing,  scrutMzIng,  tMt  coverage,  equivatenoe  proving, 
aecurance,  end  cartifleation. 

For  oopiea  of  the  following  papers,  contact  the  Office  of  Naval  naeearoh 
European  Office 

1.  A  aurvey  of  available  toole  and  malhoda  for  aoftware 
requbementa  capture  and  deeign 

0.  Thawlit,  QEC-Maroon)  Ud.,  Summore,  Mkkileeex,  UnHad 
Wogdom  (UK.) 

2.  Toot  supported  software  davetopmeni  -  Experianoee  from  Ihe 
EFA  Project 

W.M.  Freedrioh,  Federal  Minielry  of  Oefenee,  Bonn,  Fisderal 
Republic  of  Germany  (FRQ) 


3.  Military  and  oMI  software  etanderde  and  guidetinet  for 
guldaimand  control 

K.W.  Wright,  Fmiths  Industries  Aerospace  &  Defence  Systems. 
Cheltenham,  U.K. 

4.  Quidanoe  software  development  worlcehop 

O.  Caignautt,  J-L  Lebrun.  SEXTANT  Avionique,  Viliaooublay, 

France  (FR) 

5.  Software  development  workstation 

H.  Robin,  J-C.  Mielnik,  SEXTANT  Avionique,  Villacoubiay,  FR 

6.  AOLAE  •  Aerospace  software  engineering  works 

J  Hamon,  F.  Bds.  M.  Vazeillas,  D.  Mouaaeau.  AEROSPATIALE. 
Sarvice  E/ETEL,  Chatillon  a/Bagneux,  FR  F.Y.  Viliemin. 
CNAMLCEDRIC.  Paris,  FR 

7.  Software  deeign  oonsMeretione  tor  an  airtiome  commerxl  and 
control  workatatlon 

P.  Kuhl,  B.  Muth,  P.  ICelhorn,  R  Vlaaers,  Domier  Lufifahrt  GmbH, 
Friedriohahafen,  FRG 

8.  Formal  apecWcaSon  for  eMeUka  tetamairy:  epraescal 
npertenoe 

M.  Lanwlne,  J-M.  Hofflen,  ONERAOERT/DERl,  Toulouse,  FR 

9.  Formal  verHIcation  of  a  redundancy  management  algoiithm 

J.  Draper,  GEC  Avionica.  Rochestar,  Kent,  UK 

10.  A  matttodoiogy  for  software  specification  and  deveiopmeni 
based  on  elmutatlon 

0.  Femkndez  de  la  Mora.  R  Minguez,  S.  Khan,  J.R  Vilia,  SENER 
Madrid,  Spain  (SP) 

11.  Netaoili  programming:  a  dealgn  meSwd  and  programming 
strategy  for  large  aoftware  syeteme 

L  Schuberth,  J.  Kutacher.  W-J.  Grunewald.  Forschungsinstitut  fur 
Funk  und  Methematik,  Wachtberg-Warthoven,  FFIG 

12.  The  data  orieirted  requirements  Implementation  acheme 

Ms.  C.M.  TTwmas,  British  Asroapaoe  (Dynamics)  Ltd.,  Stavanage. 
UK. 

13.  Propeae/otject-orlented  ADA  aoftwara  daaign  for  an 
experimental  helicopter 

K.  Grambow,  Bektronik-System  GmbH,  Munchen,  FRG 

14.  Code  generation  for  fast  DSP-baeod  real-tlma  eonftol 

H.  Hanaelmann,  A  Schwarts,  H.  Hanrichfreita,  dSPACE  digitai 
•igrtal  prooeaaing  arrd  control  angineerlng,  Paderbom,  FRG 

15.  Compular  aided  deeign  of  weapon  ayetem  gtddance  and  control 
«dlh  Predictive  Functional  Cornrol  tachnique 

0.  Cuadrado,  P.  Ouerohat,  Thomaon-CSF/DSE,  Bagneux,  FR. 

S.  Abu  B  Ata-Ooaa,  AOERSA,  Vanforea-la-Buisaon.  FR 

16.  ApraotfooleKpertenoecf  AOAfer  davioping  embeddad 
acfllwaro 

C.  Qoathaia,  C.  Qrandjaan,  Dassault  Bectronique.  Saint  Cloud,  FR 

17.  The  developmant  ef  a  requirement  apecmcatlon  tor  an 
expertmanial  active  Wghl  ooirtrol  ayattm  for  a  varlaMe  stabllKy 
hiMoaptar  -  an  ADA  almulaUon  In  JSO 

Q. O.  Padflatd.  RAE.  Flight  Oynamloa  OMaion,  Bedford.  U.K.: 

R  Bradley,  Univeralty  of  Glasgow,  Dapartmant  of  Aeroapaoa 
Engineering,  U.K.;  A  Moore,  LBMS,  U  K. 
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18.  Sofiwar*  iMlhodoioglM 'or  Mtoiy  crhicai  syatMiM 

W.C.  Dolman,  A.M.  Ashdown.  Lucas  Asrospaca,  Elactronic 
Systams  Division,  Birmingham,  U.K.;  T.C.  Mooras,  Ministry  of 
Dafanoa,  London,  U.K. 

19  CAMP:  Common  AOAmiasliapackagas 

B.E.  Mullins,  Armamant  Oiractorata,  Wiright  Laboratory,  WL^NAG, 
Eglin  AFB,  Florida,  U.S. 

20.  Davaiopmantand  varMeatfonofsonwaraforfligMaalaty 
erWeal  ayatama 

H.  AfzaH,  A  Mattissek,  LJTEF  GmbH,  Fraiburg,  FRG 

21.  Rauaabla  aoWwara  approach  to  ao<tMtafa  ganaratlon 

AP,  OaThomas.  WRDOFIGX,  Wrighl-Pattaraoo  AFB,  Ohio,  U.S.; 

D.  Daway,  Boaing  military  syatams,  SaaMa,  Washington,  U.S.: 

S.  Wilson,  LOCUS  Co..  Fairfax,  Virginia,  U.S. 


22.  Airtomatad  Soflwara  Oartaration  Approachaa  -  Fourth 
Oartarallon  Languagaa 

P.  Chinn,  GEC  Farrantl  Dafanoa  Syatams,  Bucklnghamshira,  U.K , 
ICA  Hatpa,  Smiths  industrias  A&Oa,  ChalWnham.  U  K. 

23.  TranaionnaHon  Mathoda 

P.  Da  BoTKtali,  ASroapatlala  -  STS/L,  Las  Muraaux,  FFL 
M.  LaMolna.  ONERA^RT/DERI.  Touiouaa.  FR 

24.  Knowdadga  baaad  approach  to  soWamra  ganaraBon 

W.  Mansai,  MBB,  Dsutscha  Aaroapaoa,  UVn,  FRG,  H.  Roschmsmn, 
TST.  Oautaoha  Aaroapaoa,  Uim.  FRQ 

ONR  Europa  point  of  ooittael.  COR  Darrnis  R.  Sadowski.  USN. 
Aaroapaoa  Systams  Tschnology  Officar. 

Dlatrlbution: 

Standard 

Aaro/Flight  Dyrramlca 
ADA 

Sdanoa  Advisars 
Aaro/Sig  Proe 
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